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(57) Abstract: 

PURPOSE: A method is provided which forms an 

aluminium or aluminium oxide film using an " o 

aluminum source and an oxygen source that are less * " 

i 60 

contaminated by chlorine and carbon. j « 

I « 

<£ »■ 

CONSTITUTION: The method for forming an * '° 
aluminium film comprises the steps of inducing 
dissociation reaction of the compound by contacting 
an organic aluminum compound as an aluminum 
source material onto a substrate to be deposited 
using a carrier gas; and introducing an energy supply 
source onto the substrate so that the aluminum film is obtained by thermal decomposition reacting a 
material adsorbed onto the substrate by the dissociation reaction. The method for forming an aluminium 
oxide film comprises the steps of inducing dissociation reaction of the compound by contacting an organic 
aluminum compound as an aluminum source material onto a substrate to be deposited using a carrier 
gas; introducing an energy supply source onto the substrate so that the aluminum film is obtained by 
thermal decomposition reacting a material adsorbed onto the substrate by the dissociation reaction; and 
introducing an oxygen contained gas and a heat energy supply source so as to oxidize the obtained 
aluminum film. 
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EElf 7IS §2¥ffl- BfS^I SE» ttHOTHIfll Wm 4= SIQIAI, SEESI ±7*2| K||.£0il £RE| = 

Hism sent ^ so. 
^/ 

& s s "Bsm- °j*h ff»sr*Dm «fs»si a»s(± 2;3 %)s e§e 3ns(± 1.9 %w 

E4zS irsoi sioH, aaa- 15 nm ^wra ^wMift-tmi- sara ^boii situ ras uo-ieo nm 
^niai >+5t&sDi& Hietsi m&m u&ma. 

Zt&Of ^&tr 31 & Si J SE&iar 

b WS-S retire st ses t*zi rearer wssfe erem &y 22s, mm usa ±whi: 

rePlfe si ES i*£f gr^DlM* 7ISHHI ^gfffe SB 01 »«■ 301 Q. 
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Sloi |q oSo^SVfilSsi 8Efe «Mtt MOB USE! S** 5 ??! gE ■ OHJBh. ±Ji 

I h» mm ■s*.lwJ'&i£ *a«r eon oign 4 si- 201 waxt 

oiq (§22* 1: V. Kio, S. M. Lee, C. S. Park, S. I. Lee. and M. V. Lee, Applied Physics 
Letter", vol. 71. P. 3604(1997)) E£h Sfg i+aU^OIfe "1 FefWM(Ferroelectr.c Random 
Access Memory)£| PZT(Pb(ZrTi)a) SSgOII ««*HD1 4± S^g e*ir Hi* V7\*iS>2 MEtl 5E S 
H°*i 2011 aHEJ2Q.(&2Sa 2= 0I£S. SS5h etSd, e*&4. OI6r2!. OlSg. JD5SI 

*H*e.rEHI*fg(:HS £§2 P. 255(1998)). 

01?= §}S(source)g gAIOJ 338r= Stffij I »4ig **flj£= Sff 

biaRprdsM e^T^wg slaw soom 4 21a. t. saoa m. g=£oi eat* s»s 3 

g S5*M 01 grgOl U SSaOl SiCr. (SUSS 3: T. suntola and «. Simpson eds. Atomic Layer 
Epitaxy, Blackie, Lonobn(1990)) 

€H5. StflS*} 4 Ofl 21813. S»g S*S «a7|gg OlStr tf»»*0HS«rSr2| ggOU1 a^OlfeSI 

sEi«satt9ai&(Aici.). Maimgsr^oi&'AKCH.).). □mimssw?oih(ai(cHi)xip, 

£fc±2| iiS= ❖S^OtO), 2K+*r4i(K.-Cb>. B&tlfl£(N4) §01 z« ±S0|2 2JO. (SUSS 4: 
Kaupo Kiicli, Mikko Ritta. Markku Lestela and Janne Jokinen, J. Vac. Sci. 
Technol.,A.15(4).2214(1997)) 

713=01 *j Tig. a& gg 7|g «,^MAI = ST^OIfe ifiii M0I2J S3 e>gOI gMSfi &gOtl 

2j§ S§3^S*D*^lls«ISs7«SS£7T^ SS- SSM, SB#4. *g 21*21 
ITS arSr2| m«M DH° a StfS fi21Q. ^, teTS SEOflW tt»fiW0|g «rSfS SSAISs 
»o M - g^pi Ei-iM 21** «rSf2| °J6fl a{SJ2J SS^4 12J ^SOI ^Srfl 

S aos aaaii so. ye, gs ssoiai i+a^oife «rar9 sse ssaism a* 
a?i8i n«oi g»a= s«§oi aa. 

1 oHl^ssae esckm ^bi tiaercn ejsa 7iww s*ra tit §e*a 
sIsKTalom s» SI all st^ sss>s er= w^oife^ ^g^soi «isaa. 

SEth a ©SOU ffl-MS, 4:^#lSAi, S7I W?0I& S1«g# M OlgSrO) S*l*|2 

In »5I s«h srfois srl ^shstTi 9isKfl ^as^ia a smuxi s^am Ease bmm * 

01 HI, }|&2j SE= Si0b2f i+ag 150 X 01812) g£S, 7IS2J S^OilS 

100 X OlSrSl SEg 2Pr SJISKr 201 UrB2it.Hl, H 0IS= £71 S£0I£23 £13 71»£MAJ2| 

gg$i sisroi a^oissi gsfs^oi ueh-tHs u«ww sso. 

oi n, s*rs2e *ioi= 87i8r?oie»«gs= a« aa«2r a-aa?as ^?£9Q. aniTisi g*rs 

«S= TIBA(Trl Isobutyl-aluffllnumL D«AH(Oioietlvl-alua.lnun Hydr!de)g01 2i2, S*TSSS 
S TXAA(Trimethyl-(mine a lane), TEAA(Trlethylaalne alane), D«EAA(0 i n»thy I ethy I aa I re a I ane)§0 21 
Q. 8ra2!>l S*fS£ 3?H£1 ^iSI g«W grS83(alane)011 SifflttBffl 0r3(anine)g 5 
SgC^QSia Al-C g«OI SOI feS SE2J tlrSfcg ^ 2iQ. □ SOflAl. ©?0lfeM 37H2J 4= 
a^55a(alaS gTfirll OrSlaalneJOl Sftr ^ «Blg 7WH 21- 0rS!Sa3 

?flg2| SOi Uris-ftHfl 481. CIMH MBOrSI aae.,(0MEAA)OI Hr&3|8Klr. 

017IA1 Sa>7IHS= 0 r s=. §± SOI 7rS8H-r 4=i7r ?r5 dr&^81D. LH°1 4= 

e 8 r es aa°ioi 3SSra= 2 ofl ess =a. 

7l«0l^2f Al-N gig 3fi1A131 DtEAASI 7l£M«g ^SISPI IfflSOID. 

3M S^OIfeg S^8r= 8r= S4(g #2| ST^DI&g S«*8r-7r)= 7rSS|-D. 
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om agoi, zi s*rss°j h<shzk a m^om §«tag ?a*fe mzk oxig 7iaig sasi= 

A|^. 2!7»*fe SS7te*ia. 

Eth ^ga it^oie ei# azm?\ mi gat) muxi 35aas= 4=§7i(H;0), n^a^i(H.-a). 
adsni^dL-o). t*±m. sb(o.) §21 7i*og oismoi genu*!, smuakoioial wad. 

3212). taiOJ MUX! gg SSSKM 4»W 4= SO. 

»ig w^oife ^e^ej ^ai qb mz}*m &$mo\ Hurasroi, ga*oi^ 7i«s= <y-^s 
boi s^a dm 7iH£ ?fesm £+±g 201 unrasia. 

oisk b ss2j am*iv 08M ch«h gssia. 01 e en wig #71 ?itt ^^oira, s^a msi§ 
^21 asiM uoy b irssj a^g 201 onjcf. 

71521 SSg 100 SXlttQ. DHEAAg 4=± 7fc*2| Ulgflg Bfl UJ¥S 120|f 

o e g0 ) H§ DMEAA S=g »9*KH 1204. H*J ^ 4=4: fflX] 7l±g gOi SH. a^g 2f 

s §*rsm. on 5g em*K)f 5 #21 sr^oi&g 
5. 

9121 2§ 2Hg# if^OI&e gstffe 8HJ2I :?7l(cycle)S SKH 01 lUSg emSKJl DS2J £+ 

sige ©sm cub s*r ^712* £m a^oife stsi sniiara aw© ueao. opial y^£ 
*£*ra S»a%aife2i ^ns UERH=a. s*ra ^SSiMS SSI^R^n^L^M^ I 
mt * i+aAi?i^ ss)2i Aits a4M sjajswsiss twatjg moi ea. oi= b srsai ssg s 

*|A1 >+a^DI&2| gsr ^JHg ECUS 4= 2i§S 210lttf}; 

S-7BS0I 1.68 01^21 SStT SOI^il SIGH S*TS§ $4=08 SJ-MaOl fli^ tfSF g-^OIS ^ 
01 2CHHg# & 4= 20. 

SI 2^ g ©gOfl CDSM S«(inch) Si 7IB01IAI SStl d"»W^Oi& «^2| ^JM 2§E(± 2.3 S)g 

Isi ias"± wi &o. ois^h. oissj pismaj ^ s^aiis «^ ^goi zmtim 
ir * sia. 

iE 3£ §*TS ^Otee,^t2J 1 MV/cffl DIa] 10" A/an 1 0ISh2J !?flSS2tS SSl^OI Sf ? 
MV/cm S5L2J HHiSSSI fiOIH 21D. 

£ 4^ W^OIS g£f*J(4:402:£ AICI,. Al(GH,),, AI(CHi).XW ±iH m^QIfe S*TS» di §*TS 

A>oi°i e.^wi eifii 6m w^EHtt §*f«fe sai2i §*r ?ias_ois *ra 149-180 
niT ^njli tm wafeAm ssAia s?9i. s ©321 sa°g 15 n»^™2i im w^oi 

?i?ofl 2i« g*r& sr?oi& ^ssn stg as s? 1.59-1.63 SE21 ^rs 

• - - - - — - - = *-* " ^* *=» -^"^ 1 — *• A """^ 1 ; - JO ' ^ D "§'Oj 

j2i m\ 

01 tigsisiss eoi^ii. 01^ ii§ soiais m 4= 21a. 

B ©SOU 0}S3, 2^£2| feg 37179^ g %0U CH^ feS ^S£# ?K= da&^OIfe ^# S^AJ 
g 4= SIQ. 

b s«2i oe sum aswftgoi owcn, aw sgsm ui«sa s^ms ^713 asa. a±°i 

B 2| SE DS fi]2J= ga^Dt OH Li XI g SEaSTaSAN WS7|.2|. SSEg 3101 7feSO. 

B WS2I a QB filfe et2) ^Dfl»|OI 5f2| 3g«0l Z^ti i+ShS^ai&g S*f«l= 2101 7F 

B SS2I EE CIB fi2fe ^Sj2£ 0|g7fe«Hl. S&fttil, &QI51SS &SgS^E12J ah^ 

a^oife2i mt** s*r ssg ws*^ 2101 7tesia. 

B lfS2| S. DB filfe i+SiT^Oie efg «2S^ figsiOIH »Sg «15*te 2101 7|^ 
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§^?tf i. swois ±±s§3ai. S7i m^om zmwm sepias oiguK* §*mKQX>m= 715 
cm s^shm #7i mtssi us&mm sss^ btb: a 

#71 7l5#0il 0SU7U SSehOl #71 SBEiefgOB #71 7I50B lis ggSB B>S 

oil mm &^Q\&%m 2= exis stms as ^g^e w^dih^ 

2. S^Ole iisS'SAI, S7I W^QIh Sftfii £&7|J0e OISSKH gSfSHW Sfe 715 

01 a*»KM #7i atnsi users* s£5h= sai; 

7ie4KHI CHILI XI S3SS ESShOl #71 *|E|ffiSO| 2JSB #71 71 5011 S*TS BSS §£SB a« 
OB 21SHM a^tilHSfg g£ BJJ; g 

aois #7i sr^oi^g amm ^isra i+±ttS7i«i2i boiuxi 52ss ess^ shs £&si= 
rnsnt 3. a its s= *n 21hhi sighai. - 
s . 

#71 71501 5^71511 S^OH= 7I52J 5S71 lOCTcOIShS. d*»S7l5S. 3^0)1= 7153 ££7h 150 
■cOlStSi ££g ^ SXISb 2S Sh£ SteOI-teW E£ ti«lt40|.&e|S| tS#SS. 

5. HI W S.= HI 2t>KHI SiCHAI, 

#7i S7i w50Ih gess MEioii^a Sf^nia, cioui s^uis sioise+oie. sEioiiiora uai 

Ai deja SJCHE 1S2! 5g *S°3 Sfe Sf^Pi&s* 5£ tittWRIfesifil «39Ha. 
gqiek 6. Till 5*HW SiCHAI. 

#7i tufig □mmoBioia sass- as mg^s ei= sr^oiHsi e= dnnr^oissfsi «s« 
g . 

7. 1 £E= HI 2&HHI SiCHAI, 
#71 g^7iai= 4^, HM, ii SCH1AI £1^1! Dfc 1g2! as o1= SNPOIh^ £ 

g^t»- 8. HI 7*HHI SiCHAI, 

#7i sepias mgss s>= iteaiset a= dSFS-^nisstai «#sn. 
g^tr 9. hi i se£ si 2WW- sighai, 

#71 OIIUAI lBISDh 0HUXI2! 21 s egos §}= ^QIh^ E= d+a^0lfe^2| 

tH 

fczl * 

10. HI 9tJ(HI SiCHAI, 

#71 ME^QF= $± gE^DHSJ ^g^S V^&^t E£^ ^^OIh^SI ^#&^. 
11- HI 2tKH SiCH AI , 

#71 ^§7l(H.O), 2^a4=i(HA), l'i.HHi(NiO), t^(0 ; ), 2S(H)S0BA| a^S! 

BKHSE 31g 1S2£ Sh= ^S^^DIh^ ifSSV. 
g^tT 12. HI 2&0II SiCHAI , 

#71 gOIILIAI SgaSSs #± SE^Dhp PlgShS 2!S 5h= ^D|&^2J SStS. 

13. M 2»K)B SiCHAI, 

#7i: #tRra soil #7i tfweaw 2h§# m m&mmtm itewsftm **mtt= btb 

I- 0 2*f*fe 2* ^§2S 4»*W«IH*«|2| «#&a. 
gq?& 14. HI 2tWI SiCHAI, 

#7i aasj a^g 211 oi# er^srei ssa^nr&sw sj#§h= epum q as, tg£i si 
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